Free Radical Scavengers Prevent Argininosuccinic Acid-Induced Oxidative Stress in the Brain of Developing Rats: a New Adjuvant Therapy for Argininosuccinate Lyase Deficiency?
Tissue accumulation and high urinary excretion of argininosuccinate (ASA) is the biochemical hallmark of argininosuccinate lyase deficiency (ASLD), a urea cycle disorder mainly characterized by neurologic abnormalities, whose pathogenesis is still unknown. Thus, in the present work, we evaluated the in vitro and in vivo effects of ASA on a large spectrum of oxidative stress parameters in brain of adolescent rats in order to test whether disruption of redox homeostasis could be involved in neurodegeneration of this disorder. ASA provoked in vitro lipid and protein oxidation, decreased reduced glutathione (GSH) concentrations, and increased reactive oxygen species generation in cerebral cortex and striatum. Furthermore, these effects were totally prevented or attenuated by the antioxidants melatonin and GSH. Similar results were obtained by intrastriatal administration of ASA, in addition to increased reactive nitrogen species generation and decreased activities of superoxide dismutase, glutathione peroxidase, and glutathione S-transferase. It was also observed that melatonin and N-acetylcysteine prevented most of ASA-induced in vivo pro-oxidant effects in striatum. Taken together, these data indicate that disturbance of redox homeostasis induced at least in part by high brain ASA concentrations per se may potentially represent an important pathomechanism of neurodegeneration in patients with ASLD and that therapeutic trials with appropriate antioxidants may be an adjuvant treatment for these patients.